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SPECIFICATION /583 * 

1. Title 

Heat-sensitive Adhesive Stock 

2 . Claims 

(1) A heat-sensitive adhesive stock composed of (A) a 
substrate, (B) a lower layer that is provided on the substrate and 
that is comprised of 30 % or more by weight of a tackifier, the 
remainder being a binder, and (C) a top layer that is provided on 
the lower layer and that is comprised of a powder-form solid 
plasticizer and, if desired, a binder, said solid plasticizer being 
miscible with the tackifier of the lower layer and in a quantity 
that is 0.4 to 1.6 times the weight of the tackifier of the lower 
layer . 

(2) The heat-sensitive adhesive stock stated in Claim 1, 
wherein the tackifier is one or more compound selected from 
modified rosin-based compounds or phenol resin-based compounds 
having a melting point of 50 to 100° C. 

(3) The heat-sensitive adhesive stock stated in Claim 1, 
wherein the substrate is synthetic paper. 

3. Detailed Description of the Invention 
[Objectives of the Invention] 

The present invention pertains to adhesive label /sheet 
products that have paper, cloth, film, etc., as the support body. 
More specifically, it pertains to an adhesive material that does 



*Number in the margin indicates pagination in the foreign 

text . 

2 



not require release liner. 
[Prior Art and Shortcomings Thereof] 

Conventional adhesive label/sheet products commonly have an 
adhesive layer formed on a substrate, such as paper, cloth, film, 
etc., and their surface is covered with release liner. The release 
liner used as a cover is paper whose surface is treated with a 
silicone resin, etc., having a releasing property. This release 
liner not only makes up a considerable portion of the cost of 
adhesive label/sheet products and thus is not negligible, but it is 
also troublesome in that it requires a peeling step when the 
product is to be used and must be disposed of after use. 
Therefore, there is a desire for the advent of adhesive label/sheet 
products that do not use release liner. 

One example of adhesive label /sheet products without release 7584 
liner is a product that has a heat-sensitive delayed-tack adhesive 
layer in place of a pressure-sensitive adhesive layer. Heat- 
sensitive delayed-tack adhesives are adhesives formulated by 
atomizing and dispersing a solid plasticizer in a vinyl -based, 
acrylic-based, or ethylene/vinyl acetate-based polymerizable 
aqueous emulsion or in a latex of synthetic rubber, such as styrene 
butadiene rubber, etc. When this is applied and dried onto a 
substrate, the solid plasticizer functions as a blocking inhibitor, 
thus forming adhesive label/sheet products that do not require the 
application of release liner. To use these products, they are 
heated to a temperature higher than the melting point of the solid 
plasticizer, and the melted plasticizer plasticizes the coexisting 



polymer, thereby exhibiting tackiness. 

This type of product, however, has the following shortcoming. 
The tackiness activated by heating has a limited duration, and the 
adhesive loses its tackiness over time after it has been made 
tacky . 

Based on the idea that this problem is mainly caused by the 
gradual recrystallization of the polymer by the solid plasticizer 
after the melted solid plasticizer has plasticized the polymer, it 
has been attempted to improve the miscibility of the solid 
plasticizer and the coexisting polymer or to prevent the 
recrystallization by the addition of various additives. These 
methods, however, cannot sustain a semipermanent tackiness- 
activated state in connection with the blocking property of the 
surface or prevent the loss of tackiness over time. There is 
anther shortcoming in that the resulting products adhere well to 
paper, cloth, glass, wood, polyamides, polyesters, ABS resins, 
etc., but it is extremely difficult to make them adhere to 
polyolefin plastics, such as polyethylene, polypropylene, etc., 
sufficiently enough for practical use. 
[Means of Solving the Problems] 

In view of these problems, the present inventors researched 
extensively and, as a result, learned that, when a layer of a 
composition that contained a tackifier in a specific quantity was 
formed on a substrate, such as paper, cloth, film, etc., and over 
this layer was provided a layer of a composition whose main 
component was an impalpable solid plasticizer that was highly 
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miscible with this tackifier, the weight ratio of the tackifier to 
the solid plasticizer being set in a specific range, blocking did 
not take place at room temperature even if no release liner was 
used, and the upper layer quickly melted by heating and 
simultaneously mixed with the lower layer, thereby forming a 
semipermanent tackiness-activated surface; thus, the present 
invention was completed. 

More specifically, the present invention is a heat-sensitive 
adhesive stock composed of (A) a substrate, (B) a lower layer that 
is provided on the substrate and that is comprised of 30 % or more 
by weight of a tackifier, the remainder being a binder, and (C) a 
top layer that is provided on the lower layer and that is comprised 
of a powder-form solid plasticizer and, if desired, a binder, said 
solid plasticizer being miscible with the tackifier of the lower 
layer and in a quantity that is 0.4 to 1.6 times the weight of the 
tackifier of the lower layer. 

The heat-sensitive adhesive stock of the present invention 
encompasses adhesive stock, such as adhesive sheets, adhesive 
tapes, adhesive plates, etc., that do not undergo blocking at room 
temperature but form a semipermanent tacky surface when heated. 

The heat-sensitive adhesive stock of the present invention 
does not undergo blocking at room temperature due to the fact that 
the fine particles of the solid plasticizers line up on the 
surface. The reason why it exhibits a semipermanent tackiness 
activity when heated is that the impalpable solid plasticizer melts 
extremely quickly when heated and melts into the lower layer, in 
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which it mixes /melts with the tackifier in the lower layer, thereby- 
forming a highly tacky layer and also that almost no 
recrystallization and deposition of the solid plasticizer that is 
mixed/melted with the tackifier in a specific ratio occurs, thereby 
sustaining the tackiness. 

The substrate used in the present invention includes paper, 
cloth, wood, plywood, nonwoven cloth, metal foil, plastic film, 
synthetic paper, etc. Synthetic paper, in particular, is 
advantageous because, for example, it shows less crawling than 
plastic films and, consequently, can be applied uniformly and 
wrinkles less from water absorption than paper, which makes direct 
application possible. 

Suitable as the tackifier used in the present invention are 
modified rosin-based compounds, such as partially hydrogenated 
rosin, completely hydrogenated rosin, polymerized rosin, etc., and 
phenol resin-based compounds, such as terpene phenol, alkyl phenol, 
modified phenol, etc., both kinds of compounds having a 
melting point of 50 to 100° C and being miscible with the solid 7585 
plasticizers described later. Tackifiers whose melting point is 
below 50° C causes the resulting heat-sensitive adhesive stock to 
have a poor blocking property, while the use of tackifiers having a 
melting point exceeding 100° C causes the resulting heat-sensitive 
adhesive stock to have a poor tackiness activation, thereby making 
it difficult to achieve tackiness. 

The reasons for incorporating a minimum of 30 % by weight of a 
tackifier in the lower layer are, first, that less than 3 0 % by 
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weight does not yield sufficient tackiness, even if the upper-layer 
solid plasticizer mentioned later is melted with heat and mixed 
with the lower-layer tackifier, thus exhibiting no bonding 
strength, especially to olefin films, and, second, that the 
obtained tackiness activity is extremely difficult to sustain 
semipermanently. The quantity of the tackifier in the lower layer 
can be 100 % theoretically, but many tackifiers by themselves are 
solid at room temperature, and they are brittle and exhibit poor 
adhesion to substrates. For these reasons, the lower layer must be 
formed from a compound in which 70 % by weight or less of a 
synthetic resin is incorporated as a binder. 

Synthetic resins used as the binder of the tackifier include 
acrylic acid ester resins, styrene-acrylic acid ester resins, 
styrene-butadiene rubber, vinyl acetate resins, vinyl acetate- 
acrylic acid ester resins, ethylene-vinyl acetate resins, ethylene- 
vinyl chloride-vinyl acetate resins, ethylene-vinyl chloride 
resins, ethylene-acrylic acid ester resins, ethylene-acrylic acid 
resins, polybutadiene, butyl rubber, urethane resins, styrene- 
isoprene block polymers, etc., and aqueous emulsions or organic 
solvent solutions thereof are suitable. If the aqueous emulsion 
type is to be used as the binder, the tackifier must be pulverized 
or formed into. an aqueous dispersion in advance. 

The solid plasticizer in the present invention is a 
plasticizer that is solid at room temperature, some examples of 
which include the following: 
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Melting Point (° C) 



dicyclohexyl phthalate (DCHP) 64 
glycerol tribenzoate (GTB) 71 

trimethyl propane tribenzoate (GMTB) 81 
dimethyl isophthalate (DMIP) 66-67 
N-cyclohexyl-p- toluene sulfonamide 86 
o- and p-toluene sulfonamide 105 
diphenyl phthalate (DPP) 65 
dimethyl cyclohexyl phthalate 50 or higher 

pentaerythritol tetrabenzoate (PETB) " 
tricyclohexyl citrate " 
sucrose benzoate " 



and the like. 

Of these, the solid plasticizers that can be used in the 
present invention are those that are miscible with the aforesaid 
tackif iers . 

The presence or absence of miscibility can be checked easily 
by the following method. After a solid plasticizer and tackif ier 
sampled in an equal quantity are melted and mixed, the mixture is 
left standing, during which the crystallization of the solid 
plasticizer over time is observed. 

The ideal tackif ier-solid plasticizer combinations include 
DCHP /hydrogena ted rosin ester, DCHP/terpene phenol, 
DPP/hydrogenated rosin ester, and DPP/terpene phenol. 

With respect to the upper layer having an impalpable solid 
plasticizer as the main component that is formed over the lower 
layer, a first requirement is that the solid plasticizer is in a 
completely impalpable powder form, because it must melt quickly 
when heated and become miscible with' the tackif ier in the lower 
layer. The particle size is preferably from about 0.5 to 10 ]am. 
The upper layer can be formed from the solid plasticizer alone, 
theoretically, but it has no adhesion to the lower layer nor 
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adhesion between the powder particles because it is in a powder 
form at room temperature; therefore, it is necessary to incorporate 
30 to 50 % by weight of a binder so as to apply the solid 
plasticizer over the lower layer. 

Used as the binder of the solid plasticizer are, in addition 
to aqueous emulsions of the synthetic resins used as the binder for 
the tackifier of the lower layer, aqueous solutions of water- 
soluble resins, such as hydroxyethyl cellulose, hydroxypropyl 
cellulose, etc. If an organic solvent-based binder is used, the 
impalpable solid plasticizer dissolves. Moreover, when it is 7586 
applied, it dissolves the tackifier in the lower layer, thereby 
forming a sticky surface instead of a blocking-inhibiting layer. 

Another essential condition is to set the solid-content weight 
of the solid plasticizer in the upper layer to 0.4 to 1.6 times 
that of the tackifier. 

If the quantity exceeds 1.6 times, after the tackiness is 
activated by heating, the recrystallization of the solid 
plasticizer readily proceeds; thus, it is not possible to maintain 
semipermanent tackiness. A quantity less than 0.4 times is not 
appropriate because blocking takes place easily and suitable 
tackiness activation cannot be achieved by heating. 

The heat-sensitive adhesive stock of the present invention is 
formulated as follows. First of all is prepared an organic solvent 
solution or aqueous dispersion of the binder for the tackifier, to 
which the tackifier or an aqueous dispersion thereof is added 30 % 
or more by weight in terms of solid content, and the mixture is 
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uniformly mixed, thereby formulating a first liquid. Separately, 
an aqueous dispersion or aqueous solution of the binder for the 
solid plasticizer is prepared, to which are added 30 to 50 % by 
weight of impalpable solid plasticizer, in terms of solid content, 
and an aqueous solution of a dispersant for the solid plasticizer, 
such as polyoxyethylene nonyl phenol ether or a polyoxyethylene- 
polyoxypropylene block copolymer, and the mixture is uniformly 
mixed, thereby obtaining a second liquid. Here, instead of the 
impalpable solid plasticizer, solid plasticizer lumps may be added, 
and the mixture may be put through a ball mill, etc., to pulverize 
the solid plasticizer. 

Next, using paper, polyester film, etc., as the substrate, the 
first liquid is applied with a roll coater, air-knife coater, etc., 
in a transfer or non-transfer mode, so as to set the dried 
thickness usually to 5 to 2 0 urn, and the coat is dried, thereby 
forming the lower layer. Thereafter, the second liquid is applied 
with an air-knife coater, spray coater, etc., so as to set the 
quantity of the solid plasticizer to 0.4 to 1.6 times that of the 
tackifier in the lower layer, and the coat is dried, thereby 
forming the upper layer. 

In the case of using an aqueous dispersion as the first liquid 
for forming the lower layer, the second liquid for forming the 
upper layer can be applied when the applied lower layer is only 
partially dried according to a wet-on-wet method. 

The heat-sensitive adhesive stock of the present invention 
comes in a tape form, sheet form, or plate form depending on the 
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kind or thickness of the substrate, and, since the surface does not 
undergo blocking, it can be wound up or stacked freely. 

To use it, since heating the surface causes the solid 
plasticizer to melt immediately and activate the tackifier in the 
lower layer, thereby forming a semipermanent tacky surface, this 
surface is brought into contact with the surface of an adherend. 
After the surface becomes tacky, the solid plasticizer does not 
recrystallize over the passage of time; therefore, the product does 
not peel off. Since the activated surface exhibits strong 
tackiness, the product can adhere firmly to polyolefins, such as 
polyethylene, polypropylene, etc. 

The following explains the present invention, referring to 
working examples and comparative examples. 
Working Example 1 

(Formulation of a first solution for forming the lower layer) 

50 % polyacrylic acid ester emulsion 30 parts by weight 

Partially hydrogenated rosin 85 parts by weight 

(melting point: 60° C) 

Water 85 parts by weight 

The above ingredients were uniformly mixed, thereby formulating a 

first liquid. 

(Formulation of a second liquid for forming the upper layer) 

50 % styrene/acrylic acid ester copolymer emulsion 

30 parts by weight 

DCHP having an average particle size of 2 pi 

85 parts by weight 

Water 46 parts by weight 

10 % polyoxy ethylene nonylphenolether aqueous solution 

5 parts by weight 

The above ingredients were uniformly mixed, thereby formulating a 

second liquid. 
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(Preparation of heat-sensitive adhesive stock) 

The first liquid was applied directly (direct coating) to 100 
lam- thick polyester film (PET) with a roll coater so as to set the 
thickness after drying to an average of 10 lorn and was dried, 
thereby forming a lower layer. 

Next, the second liquid was applied over the lower layer with 
an air-knife coater so as to set the dried thickness to an 
average of 5 \im and was dried, thereby forming an upper layer. 7587 
Thus, heat-sensitive adhesive stock was prepared. 

The quantity of the solid plasticizer in the upper layer was 
0.5 times (= solid plasiticizer/tackif ier , weight ratio) that of 
the tackifier in the lower layer. 
Working Example 2 
(A first liquid) 

50 % polyacrylic acid ester emulsion 80 parts by weight 

Terpene phenol 60 parts by weight 

(melting point: 90° C) 
Water 60 parts by weight 

The above ingredients were uniformly mixed, thereby formulating a 

first liquid. 

(A second liquid) 

50 % styrene/acrylic acid ester copolymer emulsion 

60 parts by weight 

DCHP having an average particle size of 5 pm 

70 parts by weight 

Water 31 parts by weight 

10 % aqueous solution of a polyoxyethylene/polyoxypropylene block 
copolymer 5 parts by weight 

The above ingredients were uniformly mixed, thereby formulating a 
second liquid. 
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(Preparation of heat-sensitive adhesive stock) 

In the same manner as in Working Example 1, a lower layer 
having an average thickness of 10 urn was formed using the aforesaid 
first liquid, after which an upper layer having an average 
thickness of 8.6 y.m was formed using the aforesaid second liquid, 
thereby obtaining heat-sensitive adhesive stock. The quantity of 
the solid plasticizer in the upper layer was the same as that of 
the tackifier in the lower layer. 
Working Example 3 
(A first liquid) 

50 % polyacrylic acid ester emulsion 100 parts by weight 

Partially hydrogenated rosin 50 parts by weight 

(melting point: 60° C) 
Water 50 parts by weight 

The above ingredients were uniformly mixed, thereby formulating a 

first liquid. 

(A second liquid) 

20 % hydroxyethyl cellulose 50 parts by weight 

DPP having an average particle size of 5 \im 90 parts by weight 

Water 25 parts by weight 

10 % aqueous solution of polyoxyethylene nonylphenolether 

5 parts by weight 

The above ingredients were uniformly mixed, thereby formulating a 

second liquid. 

(Preparation of heat-sensitive adhesive stock) 

In the same manner as in Working Example 1, a lower layer 
having an average thickness of 15 \m was formed using the aforesaid 
first liquid, after which an upper layer having an average 
thickness of 8.4 um was formed using the aforesaid second liquid, 
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thereby obtaining heat-sensitive adhesive stock. 

The quantity of the solid plasticizer in the upper layer was 
the same as that of the tackifier in the lower layer. 
Working Example 4 
(A first liquid) 

50 % ethylene /vinyl acetate copolymer emulsion 140 parts by weight 
Terpene phenol (melting point: 90° C) 30 parts by weight 

Water 30 parts by weight 

The above ingredients were uniformly mixed, thereby formulating a 

first liquid. 

(A second liquid) 

50 % styrene-acrylic acid ester copolymer emulsion 

100 parts by weight 

DMIP having an average particle size of 8 ]im 50 parts by weight 

Water 20 parts by weight 

10 % aqueous solution of polyoxyethylene nonylphenolether 

5 parts by weight 

The above ingredients were uniformly mixed, thereby formulating a 
second liquid. 

(Preparation of heat-sensitive adhesive stock) 

In the same manner as in Working Example 1, a lower layer 
having an average thickness of 10 urn was formed using the aforesaid 
first liquid, after which an upper layer having an average 
thickness of 9.0 pa was formed using the aforesaid second liquid, 
thereby obtaining heat-sensitive adhesive stock. 

The quantity of the solid plasticizer in the upper layer was 
1.5 times that of the tackifier in the lower layer. 
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Working Example 5 
(A first liquid) 

The same as the first liquid of Working Example 1. 
(A second liquid) 

50 % styrene/acrylic acid ester copolymer emulsion 

30 parts by weight 

DCHP lumps 85 parts by weight 

Water 46 parts by weight 

10 % aqueous solution of polyoxy ethylene nonylphenolether 

5 parts by weight 7588 

The above ingredients were charged into a ball mill, and the mill 
was run for 8 hours to pulverize the DCHP lumps into fine particles 
having an average particle size of 4 ]xm and to mix the ingredients 
uniformly, thereby obtaining a second liquid. 
(Preparation of heat-sensitive adhesive stock) 

In the same manner as in Working Example 1, a lower layer 
having an average thickness of 12 urn was formed using the aforesaid 
first liquid, after which an upper layer having an average 
thickness of 6.0 urn was formed using the aforesaid second liquid, 
thereby obtaining heat-sensitive adhesive stock. 

The quantity of the solid plasticizer in the upper layer was 
0.5 times that of the tackifier in the lower layer. 
Working Example 6 
(A first liquid) 

The same as the first liquid of Working Example 3. 
(A second liquid) 

The same as the second liquid of Working Example 1, except 
that DCHP having an average particle size of 5 pi was used here. 
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(Preparation of heat-sensitive adhesive stock) 

Changing the substrate to synthetic paper, heat-sensitive 
adhesive stock was obtained in the same manner as in Working 
Example 1 by forming a lower layer having an average thickness of 
15 p.m from the aforesaid first liquid and subsequently by forming 
an upper layer having an average thickness of 9.0 urn from the 
aforesaid second liquid. 

The quantity of the solid plasticizer in the upper layer was 
the same as that of the tackifier in the lower layer. 
Working Example 7 
(A first liquid) 

The same as the first liquid of Working Example 3. 
(A second liquid) 

The same as the second liquid of Working Example 6. 
(Preparation of heat-sensitive adhesive stock) 

The first liquid was applied to a synthetic-paper substrate by 
a transfer method so as to set the dried thickness to an average of 
7 ]im and was dried, thereby forming a lower layer. Next, the 
second liquid was applied over the lower layer with a spray coater 
so as to set the dried thickness to an average of 5.9 ]am and was 
dried, thereby forming an upper layer. In this manner, heat- 
sensitive adhesive stock was obtained. 

The quantity of the solid plasticizer in the upper layer was 
1.4 times that of the tackifier in the lower layer. 
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Working Example 8 
(A first liquid) 

The same as the first liquid of Working Example 3. 
(A second liquid) 

The same as the second liquid of Working Example 6. 
(Preparation of heat-sensitive adhesive stock) 

Using bond paper as the substrate, the first liquid was 
applied by a transfer method so as to set the dried thickness to an 
average of 10 urn and was dried, thereby forming a lower layer. 
Next, the second liquid was applied over the lower layer with a 
spray coater so as to set the dried thickness to an average of 5.9 
]im and was dried, thereby forming an upper layer. In this manner, 
heat-sensitive adhesive stock was obtained. 

The quantity of the solid plasticizer in the upper layer was 
the same as that of the tackifier in the lower layer. 
Working Example 9 
(A first liquid) 

The same as the first liquid of Working Example 3 . 
(A second liquid) 

The same as the second liquid of Working Example 6. 
(Preparation of heat-sensitive adhesive stock) 

Using bond paper that had been subjected to a barrier 
treatment with SBR as the substrate, heat-sensitive adhesive stock 
was obtained in the same manner as in Working Example 1 by forming 
a lower layer having an average thickness of 10 |im from the first 
liquid and subsequently by forming an upper layer having an average 
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thickness of 5.9 \im from the second liquid. 

The quantity of the solid plasticizer in the upper layer was 
the same as that of the tackifier in the lower layer. 
Working Example 10 
(A first liquid) 

The same as the first liquid of Working Example 3. 
(A second liquid) 

The same as the second liquid of Working Example 6. 
(Preparation of heat-sensitive adhesive stock) 

Using the same treated paper as the one used in Working 
Example 9, the first liquid was applied in the same quantity in the 
same manner as in Working Example 9, and, while the first coat was 
still half dry, the second liquid was subsequently applied over 
this layer (a wet-on-wet method: WOW) in the same quantity as in 
Working Example 9, thereby obtaining heat-sensitive adhesive stock 
whose lower layer had an average thickness of 10 urn and whose upper 
layer had an average thickness of 5.9 urn. 

The quantity of the solid plasticizer in the upper layer was 
the same as that of the tackifier in the lower layer. 
Working Example 11 

(A first liquid) /589 

25 % organic solvent solution of polyacrylic acid ester 

200 parts by weight 
Partially hydrogenated rosin (melting point: 60° C) 

50 parts by weight 

The above ingredients were uniformly mixed, thereby formulating a 
first liquid. 
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(A second liquid) 

The same as the second liquid of Working Example 6 
(Preparation of heat-sensitive adhesive stock) 

Using the same treated paper as the one used in Working 
Example 9, the first liquid was applied with a roll coater by a 
direct coating method so as to set the dried thickness to an 
average of 10 jam and was dried to eliminate the organic solvent, 
thereby forming a lower layer. Thereafter, the second liquid was 
applied with an air-knife coater so as to set the dried thickness 
to an average of 5.9 urn and was dried, thereby forming an upper 
layer. In this manner, heat-sensitive adhesive stock was obtained. 

The quantity of the solid plasticizer in the upper layer was 
the same as that of the tackifier in the lower layer. 
Comparative Example 1 
(A first liquid) 

50 % polyacrylic acid ester emulsion 160 parts by weight 

Partially hydrogenated rosin (melting point: 60° C) 

2 0 parts by weight 

Water 2 0 parts by weight 

The above ingredients were uniformly mixed, thereby formulating a 

first liquid. 

(A second liquid) 

The same as the second liquid of Working Example 1 
(Preparation of heat-sensitive adhesive stock for comparison 
purpose) 

In the same manner as in Working Example 1, a lower layer 
having an average thickness of 10 urn was formed from the aforesaid 
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first liquid, and an upper layer having an average thickness of 2.4 
}im was subsequently formed from the aforesaid second liquid, 
thereby obtaining heat-sensitive adhesive stock for comparison 
purpose. 

The quantity of the solid plasticizer in the upper layer was 
the same as that of the tackifier in the lower layer. 
Comparative Example 2 
(A first liquid) 

The same as the first liquid of Working Example 3 
(A second liquid) 

The same as the second liquid of Working Example 6 
(Preparation of heat-sensitive adhesive stock for comparison 
purpose) 

In the same manner as in Working Example 1, a lower layer 
having an average thickness of 10 urn was formed from the aforesaid 
first liquid, and an upper layer having an average thickness of 
10.6 urn was subsequently formed from the aforesaid second liquid, 
thereby obtaining heat-sensitive adhesive stock for comparison 
purpose. 

The quantity of the solid plasticizer in the upper layer was 
1.8 times that of the tackifier in the lower layer. 
Comparative Example 3 
(A first liquid) 

The same as the first liquid of Working Example 3 
(A second liquid) 

The same as the second liquid of Working Example 1 



(Preparation of heat-sensitive adhesive stock for comparison 
purpose) 

In the same manner as in Working Example 1, a lower layer 
having an average thickness of 15 um was formed from the aforesaid 
first liquid, and an upper layer having an average thickness of 2.7 
ym was subsequently formed from the aforesaid second liquid, 
thereby obtaining heat-sensitive adhesive stock for comparison 
purpose . 

The quantity of the solid plasticizer in the upper layer was 
0.3 times that of the tackifier in the lower layer. 
Comparative Example 4 
(A first liquid) 

50 % polyacrylic acid ester emulsion 100 parts by weight 

Aliphatic petroleum resin (melting point: 70° C) 50 parts by weight 
Water 50 parts by weight 

The above ingredients were uniformly mixed, thereby formulating a 

first liquid. 

(A second liquid) 

The same as the second liquid of Working Example 6 

In the above, the aliphatic petroleum resin is a tackifier but 

is not miscible with DCHP. 

(Preparation of heat-sensitive adhesive stock for comparison 
purpose) 

In the same manner as in Working Example 1, a lower layer 
having an average thickness of 10 \xm was formed from the aforesaid 
first liquid, and an upper layer having an average thickness of 5.9 
Um was subsequently formed from the aforesaid second liquid, 



thereby obtaining heat-sensitive adhesive stock for comparison 
purpose . 

The quantity of the solid plasticizer in the upper layer was 
the same as that of the tackif ier in the lower layer . 
Comparative Example 5 
(A first liquid) 

The same as the first liquid of Working Example 3. 
(A second liquid) 

50 % styrene/acrylic acid ester copolymer emulsion /590 

30 parts by weight 
o- and p-toluene sulfonamide having an average particle size of 

5 urn 85 parts by weight 

Water 48 parts by weight 

10 % aqueous solution of polyoxyethylene nonylphenolether 

5 parts by weight 

The above ingredients were uniformly mixed, thereby formulating a 
second liquid. 

In the above, partially hydrogenated rosin and o- and p- 
toluene sulfonamide are not miscible. 

In the same manner as in Working Example 1, a lower layer 
having an average thickness of 10 urn was formed from the aforesaid 
first liquid, and an upper layer having an average thickness of 5.9 
Urn was subsequently formed from the aforesaid second liquid, 
thereby obtaining heat-sensitive adhesive stock for comparison 
purpose . 

The quantity of the solid plasticizer in the upper layer was 
the same as that of the tackif ier in the lower layer. 
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Comparative Example 6 
(A first liquid) 

The same as the first liquid of Working Example 3. 
(A second liquid) 

15 % organic solvent solution of polyacrylic acid ester 



When the above ingredients were mixed, the DCHP dissolved in the 
organic solvent, thereby formulating a uniform organic-solvent 
second liquid . 

(Preparation of heat-sensitive adhesive stock for comparison 
purpose) 

In the same manner as in Working Example 1, a lower layer 
having an average thickness of 10 urn was formed from the aforesaid 
first liquid. Thereafter, the aforesaid second liquid was applied 
so as to set the dried thickness to an average of 5.9 urn, at which 
point the second liquid caused the lower layer to swell and 
dissolve; as a result, a semipermanent tacky layer was formed. 

Thus, an anti-blocking surface could not be obtained. The 
quantities of the solid plasticizer and tackifier were the same. 
Comparison Tests 

The heat-sensitive adhesive stocks obtained in Working 
Examples 1 to 11 and Comparative Examples 1 to 6 were tested for 
anti-blocking property, tackiness, adhesion strength to olefin 
films, and tackiness over time. The test results are as shown in 
Table 1. 



DCHP having an average particle size of 5 urn 
Organic solvent 



100 parts by weight 
85 parts by weight 
2 00 parts by weight 
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(Test Methods) 
Anti-blocking property: 

Two sample pieces were taken from heat-sensitive adhesive 
stock, and the coated side and the non-coated side were placed 
together. After a 500 g/cm 2 static load was applied to the sample 
pieces at 50° C for 30 minutes, the peeling condition was observed. 

O: Separated without any crackling noise 

r: Separated with crackling noise 

X: Paper layer partially peeled off. 
Tackiness : 

Tested according to the J. Dow method, and the results are 
indicated with the ball numbers. 
Adhesion strength to olefin films: 

The surface of a test piece was heated at 120° C for 20 
seconds so as to activate the surface tackiness, and this test 
piece was then adhered to non- treated polyethylene film. 
Immediately after that, the adhesion strength was evaluated. 

O: 500 g/15 mm or more 

r: 100 g/15 mm or more to less than 500 g/15 mm 

X: Less than 100 g/15 mm 
(T-shape peeling, pull speed: 200 cm/minute) 
Tackiness Over Time: 

Three test pieces were prepared by adhering samples in the 
same manner as in the foregoing and left standing for 6 months at 
room temperature, at which point their adhesion strength was 
determined. 
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O: 500 g/15 mm or more 

r: 100 g/15 mm or more to less than 500 g/15 mm 
X: Less than 100 g/15 mm 
(T-shape peeling, pull speed: 200 cm/min) 
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Table 1 
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Table 1 
Key: 

(1) Composition and Test Results; 

(2) Working Examples; 

(3) Comparative Example; 

(4) Lower Layer; 

(5) (Tackifier) 

Partially hydrogenated rosin (parts by weight) 
Terpene phenol ( " ) 

Aliphatic petroleum resin (") 

(6) (Bonding property [sic]) 

Polyacrylic acid ester 

Emulsion (solid-content parts by weight) 
Ethylene /vinyl acetate ( " ) 

Ethylene /vinyl acetate 
Copolymer emulsion (") 

Organic-solvent solution of polyacrylic acid ester (") 

(7) (Average thickness) (]om) 

(8) Upper. Layer 

(9) (Solid plasticizer) 

DCHP (Parts by weight) 
DPP ( * ) 
DMIP ( w ) 

o- and p-toluene sulfonamide 

(10) (Average particle size of solid plasticizer) (pm) 

(11) (Binder) 

Styrene/acrylic acid ester copolymer emulsion (solid content 
parts by weight) 

Hydroxyethyl cellulose aqueous solution ( w ) 
Polyacrylic acid ester organic-solvent solution (") 

(12) (Average thickness) (jam) 

(13) Solid plasticizer/tackif ier weight ratio (times) 

(14) Substrate 

(15) Lower layer application method 

(16) Test Re-sult 

(17) Anti-blocking property 
Tackiness (ball No.) 

Adhesion strength to olefin films 
Tackiness over time 

(18) Synthetic paper 

(19) Paper 

(20) Treated paper 

(21) Direct coat 

(22) Transfer. 
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(Evaluation) 

As is evident from Table 1, the heat-sensitive adhesive stock of 
the present invention has excellent anti-blocking property; therefore, 
it requires no release liner for winding up or stacking it. If one 
simply heats its surface, the stock exhibits semipermanent tackiness 
activity, and its adhesion to polyolefin films, such as polyethylene, 
polypropylene, etc., is excellent. After the adhesion, it remains 
adhered semipermanently. 

As is evident from Comparative Example 1, when the proportion of 
the tackifier content in the lower layer is less than 30 % by weight, 
tackiness, adhesion strength to olefins, and tackiness over time are 
extremely poor even if the upper layer contains the same quantity of 
an impalpable solid plasticizer. As is evident from Comparative 
Examples 2 and 3, when the ratio of the solid plasticizer and 
tackifier is out of the range specified by the present invention, the 
results are unsatisfactory. Comparative Examples 4 and 5 are cases in 
which the solid plasticizer and the tackifier are immiscible, and all 
but the anti-blocking property are unsatisfactory in these cases. In 
Comparative Example 5 was attempted the formation of a DCHP film over 
the upper layer [sic] using an organic-solvent solution of DCHP, but 
the tackifier in the lower layer was activated at the time of 
application, thus forming a tacky surface. In other words, no anti- 
blocking layer was formed. 
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